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Desiliconization Rate of Molten High Carbon Iron by Slags Containing FeO

Etsurou SHIBATA, Takashi SATO and Katsumi MORI

Synopsis : The oxidation rates of silicon in molten high carbon iron by synthetic slags containing FeO, pure FeO and LD slag were examined at

1300~ 1500°C. The results were analyzed with a coupled reaction model.

The oxidation rate of silicon was more rapid with higher FeO content in slag, because the interfacial oxygen activity and the transport rate
in slag were increased with increasing FeO content in slag.

For the LD slag, the silicon oxidation proceeded simultaneously with the reduction of MnO in slag, whereas the dephosphorization of the
metal was not observed with this slag.

As an oxide CO was more thermodynamically stable than silica under the present experimental conditions, but the oxidation of silicon pro-
ceeded prior to the decarburization at the early stage of reaction. This result suggested that the decarburization was controlled by the chemi-
cal reaction, while the oxidation of silicon was controlled by the mass transfer. After the silicon was oxidized to certain contents, which were
depended on the experimental conditions, the decarburization predominantly proceeded. This behavior was well explained by the coupled re-
action model.

The analysis of experimental results with reaction model suggested that the oxidation rate of silicon was controlled by the transport rate of

FeO in slag.

Key words : FeO; slag-metal reaction; kinetics; oxidation rate; hot metal treatment; mass transfer; desiliconization.
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Table 1. Initial composition of synthetic slags.

Slag | (%FcO) (%Ca0) (%Si0y) (%ALOs)

A 18.3 34.1 32.8 14.6
B 28.5 29.8 28.1 13.4
C 32.6 279 26.4 12.8

Table 2. Chemical composition of LD slag.

(%FeO) (%Fc05) (%Ca0) (%Si0;) (%ALOs) (%MnO)
1472 818 4268 1337 298  4.17
(BMgO) (%P05)  (%S) (%Cr0s) (%TiOy)

988 196 007 077 1.8

LD slag

Table 3. Experimental conditions, initial and final compo-
sitions of metals.

Run [ Slag | Temp. Initial metal Final metal

No. |weight (g ('C) | [%C) [%Si) [%P] [%S] [%Mn]| [%C] (%S] [%P) [%S] [%Mn]
A-l 10 1400 | 448 0276 - - - | 436 0.204 -
B-1 10 1400 [ 439 0277 - - - 1424 0128

C-1 10 1400 | 445 0271 - - - 1430 0077

B-2 10 1400 | 446 0.186 - - - | 432 0084

B3 10 1400 | 445 0098 - - - | 430 0033

B-12 20 1400 | 435 0277 - - - | 415 0054

B-13 10 1300 | 446 0277 - . - 1436 0089

B-14 10 1500 | 445 0277 - - - 1424 0146 - -

FeO-1{ 20 1400 | 430 0285 0.101 0072 - | 1.09 0007 0087 0.058
Fe0-12| 4 1400 | 435 0279 0105 0075 - | 399 0032 0.110 0.070
Fe0-13] 2 1400 | 434 0282 0104 0073 - | 434 0.016 0.108 0.066
FeO-14] 4 1300 | 426 028 0.100 0073 - | 401 0006 0.100 0070 -
LD-12] 10 1400 | 434 0288 0.106 0074 0.005, 428 0001 0.136 0.033 0.151
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Fig. 1. Changes in [%C] and [%Si] with time for various
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Fig. 2. Changes in [%C] and [%Si] with time for various
[%Si],.
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Fig. 3. Changes in [%C] and [%Si] with time for various
slag weights.
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Fig. 4. Changes in [%C] and [%Si] with time for runs at
various temperatures.
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Fig. 5. Changes in [%C] and [%Si] with time when differ-
ent weights of pure FeOQ were added at 1400°C.
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Fig. 6. Change with time in the composition of metal re-
acted with LD slag.
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Table 4. Parameters determined by the modeling calcula-

tion.
k
Run P 1 Bsix 10° Bpx 10° Bsx 10° Bwax 10%
No. | (g/cm*s)

A-1 0.0010 0.57
B-1 0.0013 0.27
C-1 0.0025 0.16
B-2 0.0016 0.22
B-3 0.0011 0.72
B-12 | 0.0015 0.20
B-13 | 0.0008 1.00
B-14 | 0.0035 0.15
FcO-1| 0.0017 0.08
FcO-12| 0.0017 0.04
FcO-13| 0.0017 0.03 0.000006 0.8
FeO-14| 0.0014 0.15 0.000006 0.8
LD-12| 0.0007 1.40 1.2 6.0 3.5

0.000006 0.8
0.000006 0.8
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Fig. 9. Relative resistances for the transports of silicon in
the metal and slag phases.
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